Abstract. Optical positions relative to the International Reference Stars Catalogue (IRS), and therefore in the system of the FK5, have been obtained for the optical counterparts of 40 compact extragalactic radio sources south of δ ∼ +6
Introduction
In this paper we give new results of a decade−old program to determine precise optical positions for the optical counterparts of compact extragalactic radio sources (CERS) being considered as possible Benchmark objects to link the new high−precision VLBI radio reference frame (see e.g. Johnston et al. 1995, hereafter Johnston) , with the optical reference frame. Of the roughly 600 objects that have been or are present being considered as possible link sources (Fey 1994) , we have obtained homogeneous optical positions at a precision level as good as 0.1 in both coordinates for about 250 of them by means of routine observations carried out with a flat−field 70/100/210 cm Maksutov astrograph. Comparison of our optical data with available VLBI radio positions has allowed us to uncover misidentifications and unsuitable link objects −thus contributing to the basic goal of selecting the most adequate Benchmark sources− and to evaluate the existence of offsets between the radio and the optical frames as defined at present (see e.g. Costa & Loyola 1996 , and references therein).
Here we present new optical observations of 40 southern CERS selected mainly from the list of Jauncey et al. (1989) , hereafter Jauncey. The optical positions were measured with respect to the stars of the IRS catalogue (Corbin 1991) , and therefore are given in the system of the FK5.
Observations and reductions
References to the optical identifications, finding charts and other relevant data for the sources observed can be found in Jauncey et al. (1993) . Notes on individual objects are given in Sect. 4.
The observations were carried out with the Maksutov astrograph (field: 5
• ×5
• , scale: 100 /mm) at the Estación Astronómica de Cerro el Roble, operated by the University of Chile. Details on the observational and reduction procedure can be found in Costa & Loyola (1992 , 1994  hereafter Papers I, II and III, respectively).
Results and errors
The results, in the FK5(J2000) system, are presented in Table 1 . The first column gives the IAU designation of the sources, the second and fourth columns the resulting optical positions and the third and fifth columns their corresponding total internal errors. Finally, Col. (6) gives the epochs of the observations. The errors of the measurements were determined as described in Sect. 4.2 of Paper I. The total internal errors of the positions presented in Table 1 were determined using the same relations given in Sect. 4.1 of Paper I. The total error contributed by the IRS catalogue was estimated on a zonal basis, as explained in Paper II.
Notes on individual objects
1236−684: The optical counterpart proposed by Jauncey −for which we give optical coordinates in Table 1 − is incorrect. This conclusion is sustained by the high (radio−optical) residuals obtained when comparing our optical position for this object with the VLBI radio position given by Johnston (see Table 2 ). As illustrated by Fig. 1 , which shows more or less precisely the position of the radio source, the object proposed by Jauncey lies well offset to the NE of the radio source. At the limit of our plates (B ≈ 20.5), no faint alternative counterpart is seen. The finding chart and the radio source position identification were obtained using standard IRAF procedures from a digitized image extracted from the Digitized Sky Survey (DSS), produced by the Space Telescope Science Institute. The scan used is based on a 4 min. exposure visual plate taken with the UK Schmidt telescope. The unfortunate fact that this scan is based on a shallow "supplemental" plate of the UK Schmidt southern sky survey plate collection, prevented us from examining the possible existence of a very faint alternative optical counterpart, at a magnitude level of B ≈ 22.5 (which is the approximate limiting magnitude of the "standard" deep blue UK Schmidt survey plates).
2052−474:
The finding chart for this object published by Jauncey is incorrect. A correct identification for the optical counterpart of this source can be found in Murdoch et al. (1984) .
2314−409: Identification of the optical counterpart of this source is claimed by Jauncey, but no finding chart has been published. In Fig. 2 we present a tentative optical counterpart for this source, whose coordinates are given in Table 1 . The finding chart and the optical identification were obtained, as explained for Fig. 1 , from a DSS scan based on a 60 min. exposure UK Schmidt blue plate. Table 2 gives the differences in the FK5(J2000) system with the VLBI radio positions published by Johnston, in the sense radio minus this work (CL). With the exception of the source 1236 − 684 (see previous section), the comparison shows a good overall agreement, consistent with the declared precision of the results being compared. Two other sources (0454−463 and 2314+038) for which we give an optical position in Table 1 , have been declared unsuccessfully observed by Johnston. As might be expected, a comparison of their a−priori radio positions given in the NRL/USNO radio/optical survey working list (Fey 1994) with our optical data gives very high residuals, and therefore were not included in Table 2 . For both objects optical positions have been obtained by Jauncey, in the FK4 system. In the case of 0454 − 463 the optical position given by Jauncey (transformed to the FK5, J2000 system) is in good agreement with ours. As pointed out by Johnston, the radio counterpart was apparently correlated at the wrong position. As for 2314+038, our optical position is not consistent with Jauncey's.
Comparison with other data and discussion
Combining the results presented in Table 2 with analogous results published in Papers II and III of our series, a comparison subset of 45 objects with the VLBI positions given by Johnston is obtained. After the omission of the sources 1116+128 and 1236 − 684, which have (radio − CL) residuals more than 3 times the standard deviation of the average residuals of the subset, the following statistics are obtained: Figs. 3a and 3b , which illustrate the dependence of ∆αcosδ on both coordinates, shows the existence of a general deviation in RA between the radio reference frame, represented by the VLBI radio system established by Johnston, and the optical reference frame represented by our optical positions of CERS referred to the FK5 system through the intermediary of the IRS catalogue. This result confirms what was reported in Paper III on the basis of a smaller subset of comparison objects.
Our result is consistent with recent results by Argyle et al. (1996) , hereafter Argyle who, based on optical observations of CERS and radio stars measured in the system defined by the annual series of Carlsberg Meridian Catalogues, also report the existence of a similar deviation in RA (∼ 0.1 south of the equator) between the VLBI frame and the optical frame of the FK5 implicit in the Carlsberg system.
As shown by Argyle, roughly half of this deviation is attributable to an offset in the origin of RA between the radio and optical reference frames, the remnant probably being intrinsec to the Carlsberg system itself. Although with the precision of our data, and the small subset of comparison sources available, it is not possible in our case to disentangle the contributions to the general deviation in RA found by us, it is reasonable to suppose that it is also due in part to the existence of an offset in the origin of RA between the radio and optical frames as defined at present.
On the contrary to what is reported by Argyle, we do not find evidence for a general deviation in declination between the radio and optical frames. As shown by Figs. 3c and 3d, which ilustrate the dependence of δ on both coordinates, the only obvious effect is a local deviation in the −45
• to −80
• zone seen in the relation ∆δ vs. δ. 
